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reaction of bacteria with basic dyes has been suggested as proof that
the cell is composed of one large nucleus surrounded by very little
cytoplasm, Second, some of the larger types of bacteria have been
shown to have a small nucleus surrounded by cytoplasm; therefore,
it has been assumed that all bacteria possess nuclei, even though
they are too small to be visible by maximum magnification. Barnard
has shown that microphotographs of "bacteria taken with dark-field
illumination and ultraviolet light show structures highly suggestive
of nuclei. Furthermore, the electron microscope has made it possible
to learn more about the internal structure of cells. Cell particles
suggestive of nuclei are clearly seen in electron micrographs of
bacteria. Third, a reticular network is present in the bacterial
cytoplasm, and chromatin granules lie in the spaces of this network.
It has been suggested that in sporeforming bacteria this granular
material is concentrated into the spore which functions as the re-
sistant state of the organism and which germinates under favorable
conditions to form the bacterial cell. The refractibility of bacteria
makes it extremely difficult to study their internal structure in the
usual unstained preparation. So far no satisfactory differential
staining technics have been perfected to demonstrate the different
structures in bacterial cells. The fractionation of the various nu-
cleoproteins of bacterial cells has indicated that true nuclear ma-
terial does exist. It is not wise to generalize concerning all the
various types of cells which are included under the term, bacteria;
it may be possible that some bacteria are composed of one large
nucleus, that some of the larger and more highly developed types
of bacteria have one small nucleus similar to those found in plant
and animal cells, and that still others may have a primitive, diffuse
nuclear material.
In some species of bacteria, notably those belonging to the diph-
theria group or Corynebacteria, small granules are found to be
stained more intensely than the surrounding protoplasm by the
basic aniline dyes. Because of the resemblance of these granules to
chromatin they are called metachromatic granules, otherwise
known as Babes-Ernst granules (Fig. 2.7). The nature and func-
tion of these granules are not known. They are not associated with
the nuclear apparatus; they do not represent the resting stage of the
organism; they are not associated with the virulence of the organ-
ism. It has been assumed that they represent a reserve food supply
for the organism.
Many of the different species of bacteria present a granular,
irregular appearance when stained with the basic aniline dyes. The
Pasteurella organisms commonly associated with hemorrhagic sep-
ticemia of animals present a bipolar appearance. The protoplasm
appears to be concentrated at both poles of the organism, leaving a